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(57) [£»] 

[lift] **89ltt, »f^ii«*r«lttfci-Sr4:*<3:5 

SOt*>b*S?fifi:Ly!:2^<0(g#Sra^i-5 o m 
->7 I- us*** HIS t LTOlft^tctt, i/ 

7h-f>- 7*-* S I t^2(D7 V^m+\Z&-&£tlZ 




1 

[»** l ] x-* bTy Mf t fc-o<D* p 
7y^lfiIB«c*5i^T, tfrlE*3lEpniB*9s/*-iai6*, 

7 h^V43<tt^^7 hT* h £-£5fc«>K:*2<Dttft^e 

muy y^mmz? ^^m^tiitm i 2 

^)7 3/flHl8m, ffif5m:&J:tf*2(B9:y^l§IK 
^SftfcJB3©?y^lIII&**U 2*5j:tfSS 3 

oTffJfEfg l cd^e— Kofftf^co^ p y**J»fcf*Jtrs 
h^fvt^y h«-^*:3S2 0* p y^«fl:JCSLt 

¥ LTAfjiEfg 3 (7)9 y ^ElBffc:* n y^|:J;9A*S 

<t 5 n-rassfi 

^niCctoTSflgBm 1 Oftfls*— KOMIE9 y'fm&to 

ytrv^u miBJBio*«R^6fflrfB*2«>«tt-o^ 
p * ^(omittmmm 1 (d^ y^m^(Dmt}^m^m 1 



(2) W5 - 2 6 7 9 9 9 

2 

mmm3<D? p y?m-%&mfcn3<D7 y^rnc^x^ 

xmMh\ztm^*&W.b*G^^*zb*&Wib + * 
9 y ^lelSSo 

[»**5] 1WIBJB1. m2&£l*&3(D?ay?in 
%-&±X&m<0^*fi ?*y? ft ^-frb'&btlZ Z b & 
it** 3 *^IS«0**^rtB* 9 y f0K o 

20 m2<Dh<D<DAfi$$i\Cttl,Xl&&£tl,X&K> , ffiJlBHo 

7 ! -?&mfcm2<D7y7-®&\Zttl'Xi/y h^^AA 
9^ ^^^TaltRW{-A^i^it^n5 J: 5 ^-rSfc46(c: 
MTlBtR 2 (7)9 ^9 L lHl8Slc^L"CJg^$^cm^«J^-t' y 

30 miR^s-^htLvxo? p s/^Kfi££^ru 

MIE^i*5J:t/m2co9s/5 L lHlK^'&$^, ffirlEJBl 

*3<tt5i2W7 y^m&\z.w>\<F>9 a ytm^zmffi-t 

i/^7s/ft LTBf^^it^i 5fw*$ixT*3«9. Bu 
IBJR 1 CD9 yT-mmmm-***/* ^—77 y^<D^ 
xfUftb LtatlL, HlHB»2O7y^0i»dSHtrlE^ 
^^/^ y^-co^ Lt«ffit5«t 

5^**ttrv^« 1 c7)^ p 5/ 

f f an* 2 o y ^ftf-Srftftt 5 C 1 1- J: 9 ^ 
h A^5 9 C -6 v*— ^ Sr mJlE* 2 co 9 y f@B + 

p y^tdj: 9 A*> 5 n^^nTv>^*2(^ 

^ p y ^«-^agt, 

«rl5»3 09y^@Knse^Six, C(D*3C09 y^El 
Kid»3(0^ p 5/^{f#$r«*&i-^wirfc«t «3ffifl5S2 
c7)^^^0^^^(O^--^^*3cr)9-/^[p]g&tC^ P y 
^tcJ: 9 A^^^r^J: 5i:4Snrv>5S3(0^ p y ^ 

5(? mi (Otbf^e— K^*5V>T, 8&tE»l, S2Wf 3^) 



3 

[»**7] Il^i^- KlC*3^"C\ f|tjfESf?2& 

J: 5 S ft* r i t -f^ifi*:^ 6 Id 

[»*3S8] MORI, »2*3J:tf*3(0^y^lH]te 

h-CfcoT. flJIB>f hO^^^gatttf)* 
l <*M w<-* hotUA«^JH 2 cd>< 

co^ yfligOfflAiBi LT»f^-rs J: 9 ttWEJB 1 *3 

m^-ft*^ y^mmnm v <D»m&&mn$R 2 ^ >^ 

*3 2 0>«rF-«j*>r y^SStti: Sr&A/-Ci^5 C i: £ 
«r*fci-sai**7^1B«<OCMO S»**9 **** 

[it *«9] MismT-^^-r ?^jr*s, 

-«aMffllB#2<D7 y^IslKOJB2(0«-7-»^-< 

8 CE«©CMO S*a«fr-fr7 s/^*3 £Zfiz/7 
[«*3Sl 0] mia*3(07y^lHlKoA^iffi^HfflE 

&¥f'®t-tzm#m9\zmm<DCMo sa^7 y^& 



(3) 4#H§]^5 - 2 6 7 9 9 9 

£ £ 5 1 # i-^HfjiE^ i(07«> ^-eibosi 1 <£>m^ft* 

>f y^3£(tfc«fctJ<fflE!ll2<D7 

*ME* \<T>9uy9 «#a*«HES 2 O^l® Sr £ 3 4: * K 
fiiiufSSfl 1 £>7 ^/^lH]KO*2^m^W^-r y^3Sfi*5 

«ria* 2^d^ as i <a#s 4: t a t # teMia 

2 co^^^ fc 3 i # tt«r«5* 3 OST-^J^^ y 

w.t**7Kte*)s m4<Dm^^^ yT-mm&x-^tj; 

t)MI2^3^9 y^^\m<D% 1 Oi^^^f y^fi 
BiS^^^ttfJ, 8(FlSm3(D^ o -y ^«»36SJB2<Z>«* 

l o i:Ett©CMOsa^7 s/^fectt^^^ h u 

tSr*5p»i:-t'S»**i l {^Ei<7)CMOSE^ 
[if 13] mi <0»ft^- KOIBI^ SulB« i <n 

fay? m^tri^tlWl^ l<D?uy* <n&^4 2 

fc^fcorm l o^S^r^ 5: £ £^®£-r5fi!5fcJli 
2 CI2i^CMOSffi^7 y9-»£Xfi'7 Y\s*s*9 

[R*4l 4] "r — f^tim^frAJjZtiZm 1 ^9 

mjfB^l 07 yfEBte^Sttf-^UA^y hft^ 

>7 b PAJjim ^*mUm2(D : 7 y^^mz-Aivt 
5» Ttbf^L, «HE»2 09y^laIKJ:»)^ p -^A*fS#^ 



(4) 

s 

ivPfu IH©t?ftMyf*li, iKr«B3S l ^m^- 

b A**asffiB#i^ y# 

!B 2 oifW^^ y Sr^BfilEfg 1 0*^-6*1^ 

l, »20M h<D»3tt^S:9 yfBB^tB 

^^m^-r^it*^ 1 4 KK*co*L^e:? yfsit;^ 

[»3ft3ai 6] MrlE*l*3J;t5JB2<Z)9!y^lHlKSr-t 
d y ? it flrtmiBM 1 *3 J: tfJR 2 07 -x $ 

1 7 ] BulEm^-W^^ jx 

8^15^ 2 *5J: tflf? 3 *>«^M*>r y ^3S«^#ii»«* 
•f-^IS*3S 1 5 KI2tt<o»£>-£9 h 

[0001] *Kmteftwm&mmkVo*mft (cmo 

S) (LSI) 
tttfcftlOB (VLSI) <0fcfc<0|HllMHcHr<5. IE 



4$H¥5 - 2 6 7 9 9 9 

6 

tl/cCMOS(7)^ff{:it5c 
[0 0 0 2] >h°rx — * i/y^r- Ac^cf **0f3l^g 

(CPU) Ift^-tN&SlHlttXtf* 

[0 0 0 3] n ^ ^/UOjf&9 , ^LT^fc 

m*«ic»^$*Lfc«a^*»aiHiB<oA*iB^afotb 

[0 0 0 4] LSIfcitfVLSI a«(OttlSl^o 

l &&<D^mm& & /j> s 4 sx - ^ ^ l x m m x* * 

^ > b 0 ^ — ^ o^ft#^^ ^ >- 1° ^ - ^ (7) 

«t5 4«feliLS 1 ^J:t/VLS 1 ^^Jffi^pjt6^^mJ 
[0 0 0 5] ^RCDXM^^t 0 *. — 

(7)^7hUv ; ^^[:»'C^5 7 7f^/L/tl/^o - 

Sj tsci^imo :id^7M/^^, -r^ 
[0 0 0 6] IfJfB^7 -x*- SrStf'ftrffi^ if 



7 

Oft*o-Kt-5Ii^t-#5. ^LTC PUtt-filc 
2frt£\1%tn*nmirZ>Zhti*X%Z>o 
K&^T, 7 ^^-(7)F^SSrv^7 h7»> hit 

-T Z> Z t & "C# * L T C P U f 4 #; co if ^ ^ / u Sr H *t + S 

Xfo<n&z®&&&v&< ztitt&<D®&ftbxt 

[0 0 0 7] CMOS VLSI Sffififllffl * 

(gpr) *¥-<z>^y:/±-c«f|s-*-*w 

cnicov^fifetitf 1 9 8 3*f2 8 2 2 Btt 

^s/hNo. crc- i i aic^^^JS+o^a^fFtb 

iNo. 0 6/4 6 6 6 0 2^(7) T^MtK— h^lfflCM 
i"«t 9 iC&^lCjfc 1ST C P U (D^lT'f- * CO— B##J& 
fc6o f 7 7 P (7)G P R }iitS^«T'fo ^ L t /h 

I iSXTfVL S I OW^cDJ^HiJfCfiGPRcO^fefi^^ 

[0 0 0 8] g p Rii&Tl:RWtS <t 5 (-7 -yf ort 

/wife*) \z.te\,^x\*^ v^< o#*<o)M$R £ ;fafci¥co t> 
Lt9yfort*ttt'f^;urili:«ftt5i s , gpr 

[0 0 0 9] Lfe^oTMEOi*l!i/h»^#J^(Dfi?iJ 

it £ tt^ l 4 i^-r * /usjumt iciE« s V >fc G P R 



(5) »Hsp5 - 2 6 7 9 9 9 

8 

5/c^^^2(^^^pj^x*fo^) 0 ^c0gg(7)Kff^ 
fefi* < <£>^ 5 — 5 >^ 9 — T*fc 9 -t LTfTiE^r 

[0 0 10] L^L^^3i7 — ^[UggoSJcl^lCctoT^ 
[001 l ] 1iulE0^9— yfa- ^ 

S*WJ-ttC PUtDlb^sflcihSixS t * 
* — #isXTJ*<Dmft<Dm&&1&T£^%Zk\ztj:Z 0 

L1t&<>X ZZX&WteWZftfc^?-- u yp'jr^i 

[0 0 12] **W©£fc»c8U©BWtt9 y^tf/flv^ 
RttftI*i4&ftv^jEftCMO S 7 

•rz <t 5 ft*s^ne4cMo s 9 y^^m^-r^ zt\^ 

[0 0 13] **^^HfflE*br/Jll*ttUJl^^SW*4* 
t^ieftCMO S 9 y^1f>f v + 

v^7 ^/^co^^^ioJ:u^^ y^^^^^otljf^^ 
HB^oy^ F^sf '<\c£oxmSh£tiZtHc£ V foh 

hT^ h»»|cov^liJ5'Jfl<oS|iSiSfflv>P)ti5. 
\Ctt^XV£5&&m<n&nXtei/7 YTV b&ttb IT7 

5^ ^«>lc9ty^»f^3Sfl£^(B:Ti-Swi:lc/j:So 
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[0 0 14] ffim<Dft&<Dm&t>&\Z£^Xmm=i>K 0 

2fe* S *t*3t pTIB 4 7 -/ ^tc <fc o T ttffiK * ftfc v \ 
[0 0 15] KTf**«W*rl616-rsfc«)^Stiasnfe 

[0 0 16] **KS:BBRL^o«t i9+»^a#-t"Sfc 
5/f(sllSi3i^>7 h u^^EIfcSrSi'ia l *3 it/El 
[00 17] II I1CMO S LSI *5 <ttKV LSIf 

i i, i 2— oo^r 
h Witter y/<-#d»feftotv^. 
[ooi8] htt/hsftoai"e«s*t-cv^s«w 

A^«<of^#^si^v^^:#^c*7i:<c5Ii^»-e«>a 0 

fS-^fi^coiiigSrfiajt^ttSo -ftfcEW-fcsv^T, ft 
^«»05«*lft*-CfcSo t/c^otC^il/C* fit iff 
-TfcHLT^MSi:^^ fit -t<0 

[0 0 19] Hl<Z)5y^tt£iLT^«t5«-bT*tBr 
5o ^By^«tC^>fe«:C* fin— T-fcfl-tLT 

T2*3j:OT3^7i45 0 7—24 Wf-^D I fiT 
lSriiiBU I llcioXSfiSfn, I2iaoTSt; 

^ <o c oift ic^te $ ft 5 a* t 2 i o x * offlis 

^rPllh^ft^o I KOffl^fJT 3KJ;o-CkPlit£ft 
So ^ n s/^fS-g-dSffittSrSteb-CCdSo— jc^fj C* 

2*>tu*«B*>«* (d i iwciifit) a* i i<da^ 
MDxbix^o 3<DJ: 5^ft-^fil l^octt/i 2 d J: 
otM^S/i — ^ILtiatsr^ic*s<7)T* 



(B) f»§B5p5 - 2 6 7 9 9 9 
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[0 0 2 0] rfttraWc, g^hT3^y|:/j: 
^LTAMtD I fil l*3£t/I 3 2 0^ 

5— g^-nc#s<t N cji^-Y-e£>9 c* (in— 

A^ff-^JiCC-e^^^^^i- — ^SU^l l * 

/<? [0021] 12 &m \<ny y?-(D? 4 ^ >-vmx&> 
M^jiu^u-^g^i i (omtiQ^Tik-to A^m-^fi 

[0022] $ «bjc[g2{c:ov>-riftw-rs 

0*5<fctf t p 1 <D?$XhZ>W> 1<D? * v 4 ? Sis 

(OfKlZ? p y*ft#cas^>ncft*K T 1 it^^^t**) 
^lt7yf 1 0<0-r^^«fB^oa*M^A*«#D I 

t^^5 tasjLibft^o p is t/<c^^o^D 

y^^^r-i ? /Wffllt&tiF&XlL A^fl^D 1^7 7 
^O-^^^gU^l 01:75/^^^1X1 
5©W ^SB^ 1 1 cDffi^iBQfciiiiS-f-So tpl 
*3ctt^t p 2 (ORI-CS* btlS ^ p y ^ t^t-Y 
30 Pfl-Cli-7^^S^fflAMIiT 1 ^^^(c^oTV^S^: 

:/sb#i 1 <Dti$jjQte-m\a%:titix\<^z>o Wtp2 

}CjoV>Tf±, ^**gfl#l 0Ortf^l/-/Ml 1 
^C7yf ^titv^o tp2^J:{;tp3^(0^o 

s^-t^i^ tpo*5«tt/tpi <om<o^^-f 

[0 0 2 3] m 2 (d^-r J: 9 ids 0u vfH-'f 
p -x ^fg^C^AT^f9»W^IB^PiB^:4:^.tf t p 1 
^ -tp3, t p 3 - t p 5 fcifKl iottfebil^o ^ 

[0 0 2 4] I3li@ 1 icm^n? yJ-^—mtemtf 
— hT 5*5«tt/T 6 ZtfJlU-tZ) Z t CJ;otll^7 ^ 

0^oibf^^^j^-rsfc^(c3«os^o7t^ p 
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[0 0 2 5] 03<D|sIKSr7y^-i: LTflEffl-rSBSJ- 
f*. * a y ^ff-^A^D-jC(S}f $tl*l,X? d y ^{1 
^Btf^-nc{fc*$$*L5 0 h 1 7 

X-oX^^-yMkZtlZlsXm^ (BC) * *3iV-f 
1 9 ^ lT^«(|f B C r 

MtfeSOt', ei^y-hT5 (@3#i) b 
*) * It T 6 tH Y) Z LTIsIKttBI 1 fCOl^T 

[0 0 2 6] IS 3 <*)[§]»«:>' 7 h i/^^8kt LT/fJi^ 

^NAND^-M 7(i/N>T U"</Hf-&§-C* Ciotx 
*-7Mk£ftZo *ny*ft#Bf±fB» (BC) * *3 
*U<^ W*— * 1 9 £^LT*<Dffi*|{f#BC 
3 C ff-^-B C^Sctt/ (BC) * l*m^rB&£V<B* k * 

[0 0 2 7 ] H5fiU3(Z)(ElSS^^^ h U-^^at L 
-c«SSi-SR<z>*:tf>*'f ^ ^^m^^-to t P 6C 

e)W'>7 h>f yflf S I I1T 1 IC ioTSC^tlSo &f 

& t p 7-e«#s i tt-^^^lfS^^ioT? y^Six 

So tp8t'T 3 (B C) * MJZoT^t 

[0 0 2 8 ] w(7>J: 5lcurWISo<t Sfc^oEttfcS' 
[0 0 2 9] (l) E4(OtHl&f*Ctf>|p]&&aS7 y^i: L 

[0 0 3 0] (2) i/7H/^^UASOi3j:t;7y 

»«r a it a \z &m ttmtett&ftm <*^ltq^ 

[0 0 3 1 ] WIEOtSjKStBcoBgjHttv^-rixt^ o ^ 



(7) W5- 2 6 7 9 9 9 
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[0 0 3 2] B 6 ttBI 3 <D[sIK»cH*i-S»*^>^/S«r 

B *5 J: C iz J: o T K SSHJ t» S ix -t L X m 4 <7> m SS Sr & 

10 [0 0 3 3] Bl6Kl*3V*TC:<D[g§&&7s/^£ LTffiffl 

tt^LTei^y— hT 5^^-7C^oT 6 d^VfC £ *L 
So 7J/f-07^^S»Tl, I 1, T2*5it;i 2*5 
J;tf ;* :/gi5#T 3, 13, T 4 I 4 (4H 1 \Z. 

ov>TR«LfcJ; 51-^ o y^fi#C<0#J«lT-eilif^-r 
So m-^BCOft*9^fi-^B^fflV^ia50^^ ^ 

glJCD^U — :/g{S#T 7, 15, T 8*3«tt/I 6 SrWUT 

[0 0 3 4] B7tt*8fl^t7 5'f/V7M'^ 

2 0 a • 2 0 n, 2 4 a - 2 4 n 2 8 a ■•• 2 8 

n^^tlt^^c #9yf-OSOtJB/lttft©7yfW 
S I AtjlCttlsX^Xcom^CDy y^fcm—^i/? h U 

©l*W^n;/^AAfi#7yf»2 0, 2 4fcJ:t/2 

[0035] 7 y ^»^ra^w:a^-&»a[aB*5 it/j. 
9-*ta»aiaBS:*'r^o >^ 3 2*3j:t/3 3tmv 

htlX^^o 7* V* 3 2*3*1*3 3^ICfi*fc8lfflU 
i^^^ (GPR) ^*ttT^3 9V^<od^7s/^<Ottl 

± 5 ^ IT iiufE<73 * 5 [--r r — * «* 1 ^ /><D» VK? 

SIeII»*3J:^7— ttttJ»aiH]B3 2SriiiflL (Cttfi 

[0 0 3 6] (1) CPV& 1'<y9T V?\ 

/HRKffifc iCGPRf iClStg S ixt v ^ ^> * "CBB* 
y^-Sro— Kt5- b\££iXftt>ti (^ti&ff 

5^ fc^oT-fetttf :^)SS^ hv^ttfiK^j-rsfi-fefc 
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S e :ni:^lti7-^- b'V ~r<D&m\c£^x 
So 

[0 0 3 7] (2) 7 h Uv?* ^IhIK* 

£-i±S- <t^-C#S 0 COf-^^r^yy-^cPUl: 
<fc o TfEtlt Lt7 y^-fc^ b'<y* Z&ZZhfr 

[0 0 3 8] H3:fcJ;tfl2 6<0^1"ftj^OEl8&ei7 0> 

ffi#C (02) ^ffiV>TC4xb<^7;y^^^J^)-rSi:. 
C P V<D&n\c±£ ft#BttftfMttdS«!R*fen5 d lc 
45. i2l^oWTMf^i:, t p 1 *5 J:!/ t p 2 <D 

^ y f (ov 7 ^ ai^ic 7 y f $ l 1 7 y f^a^ffl 

Q{:4f5o ^ t p 2 ff-^li7 (O^ w-^gp 
£ t p 3 t(0ra-C^9-*s«|ffl$iXSi:, hT 

U^/UKtS «9 * U— A*U:fc5»3S 

So 

[oo39] mm<Dmm*®m-t z>--o<Djj&:te=-7 — 

*> t p l*5<fctft p 2WBt^«)P)iX5^oy^t^t 

[0040] ii8^j:r>*lg]9^^ p r?- 3 3/ 

^^^-To E8Ji«#C LK£ 2 -A^NAND^- h 
4 0<D—jj<D7<M&iS£Xfitii&<D'( >'<—f 4 2 — 4 5 
SriiL"Cfife^A*Sg^*D^S«l«S:^LTV^ 0 El 9 
f*|g]8 0[E]SgcD*-i' ^ >-;/ElT-£>So fitDCLKIi^ 
^4 2-4 5 CiottplO^.tt/tpl 1 CO 



(8) ^?5 - 2 6 7 9 9 9 
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t p 1 2<Dffi<D&fffl<P^ CLKiSct^DCLK^^Ii 
^T'feHLtNANDy- b 4 OOttS^^P— T'fc 

So w<oa*fi^ w<— ? 4 i tc £^x&.mztix? p 
^cc^4i:s mmcotzfritcm 9^ciiNAN 
d^- h 4 o&xxf't ? 4 i izxziBi&mmi*^ 

[0 0 4 1 ] il^MCOft^l^f 3 y^Silft^ 
n y*{t#CCS:fl!^ai:* ^ p y ^ft^Sp-T'foS 

y ^ CCter O A^M-Cfi^^ * /UCO 9 0 % tC^fc 
oTP-T*>So *Wl»»*-eiftWi-5**nrtBft9 y 

?-m&<Dmmz.m& urfflv>tix-&«-^-c*>*Bi 5 
^^^py^fs-s-) a><b$B£$-fr£w ir^-ets^tcii 

[0 0 4 2] f ay^Sil^flfCCS:fflV>T77fA 

^ Ui^fiS^^CSBRtC^a y?-** ffrtfi t p 1 2 t?HJ«? 
£ixS (B9#I) o wOj: 9 lc L"Cx7 — ^titJpRsJillH] 
&f*^ p y *{t-§-CCasn— T-fcSPflM tpl2ioJ:t; 

t P 1 3<^pflo^M*^ruffi«03i9— «r«im-rSo 

,St P 13 td&^-CA^te^ y=5-<D* u—y^ftlc? v 
Ltftot^ ^vM* t p 1 4 -CM#?£*lS 0 fltr 

[0 0 4 3] BI6<^9y^^Bfe#Stbfe*^JO|ftaiH] 

iiT2 0, 120, T2i^j:r;i 2 

UW^^^^ML^LTIiT 2 2 ) 1 2 2, T 

2 3*3«i;t/i 2 3^^v— ^(B»*r**i-a. w^S)^ 

T 2 4^J:t/T 2 6te*7Xfo*) ZLXfcmy— bT 2 
5*JiyT2 7lity-efc5, h^n^fi 

So 

[0 04 4] mi 1 JC^-r ^ ^ >-?ffllC*3\,^XlL B# 

5tcbT. I 2 0l:J:otS(bSJxtA*«tD I lit 
7i:^o^T2 2 0A^ffii:^4t6o t p l 5^fi 
-Cli^ p ^^fff^MC^^p t^oTT 2 Ofit^lC 
ftf9*LTT2 ldS^-v^ftoTfs-^D I $:7yf^ 
^ZU^Z? yft5. T22t)tpl5Ci3V^ty 
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[ 0 0 4 5 J m^(D £ a y ? -tf--f ? t p 1 5 

t t p 1 7 ^OP B 1(7)Wt'fe^)o tpl5Hpl6i 
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